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Summary 
It has been hypothesised that more socio-economically deprived individuals age faster and, 
thus, have shorter telomeres than their more affluent counterparts.  A weak association 
between white blood cell telomere length and socio-economic status (SES) in a large 
heterogeneous sample of females has recently been reported. In 318 individuals from a 
homogeneous birth cohort, we found no evidence of an association between any measure of 
SES and peripheral blood mononucleocyte telomere length at age 50 after control for lifestyle 
variables, gender and paternal age at birth.  The results of this, and the previous study, suggest 
that there is little evidence of a strong or consistent correlation between white blood cell 
telomere length and markers of SES.   
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Cherkas et al. recently reported an association between socio-economic status (SES) and 
biological age as measured by white blood cell telomere length in a study of 1552 females 
aged 18-75.  After adjustment for the potential confounding effects of parental age at birth, 
age, body mass index, smoking status and physical activity, telomere length differed between 
women in manual and non-manual households by 126.4 base pairs (bp), with a marginal 
statistical significance of p<0.047 (Cherkas et al. 2006). 
We investigated the association between telomere length and both cross-sectional and 
lifecourse measures of SES at age 50 in 318 members of a 1947 birth cohort study, the 
Newcastle Thousand Families Study.  This cohort includes all live born singletons born in 
May and June 1947 in the city of Newcastle upon Tyne, UK (n=1147) (Spence et al. 1954; 
Miller et al. 1960; Miller et al. 1974).  During the 50 year follow up of these individuals in 
1995-97, data on adult health and lifestyle were collected by self completion questionnaire 
and blood was taken (Lamont et al. 1998; Lamont et al. 2000; Parker et al. 2003; Pearce et al. 
2004).  Associations between lifecourse measures of SES and self rated health in this cohort 
have previously been reported (Adams et al. 2004). 
Social class was measured at birth (recorded contemporaneously), age 25 and age 50 
(recorded at age 50) – measured throughout, for consistency, as the six class Registrar 
General’s social class of the head of household using the 1990 classification of occupations 
(Office of Population Censuses and Surveys 1990).  These three cross-sectional measures 
were also combined to produce a number of lifecourse measures of SES (Davey Smith et al. 
1997; Adams et al. 2004).  In addition, respondents estimated their net household income at 
age 50 and household income per adult equivalent was calculated in order to take account of 
varying household size, with adult equivalents being equal to 1 + (0.7 x (number of adults 
over 16 in household – 1)) + (0.5 x number of children in household).  Pack years of cigarette 
smoking were estimated from respondents’ reports of their smoking habits at ages 15, 25, 35 
and 50 all reported at age 50.  Alcohol intake was quantified as estimated number of units of 
alcohol consumed per day at age 50.  Dietary antioxidants were quantified using estimated 
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daily intakes of beta carotene, selenium, total folate, vitamin C and vitamin E calculated from 
responses to the EPIC food frequency questionnaire at age 50.  Body mass index (BMI) was 
calculated from self reported height and weight at age 50.  Paternal age at birth was recorded 
at birth. 
Telomere length in peripheral blood mononucleocytes (PBMC) was measured using real time 
PCR analysis (Cawthon 2002) of DNA extracted from blood donated during examinations at 
age 50 as previously described (Martin-Ruiz et al. 2004; Martin-Ruiz et al. 2005). 
Of 1174 original participants, 574 responded to the 50 year follow up and telomere length was 
successfully measured in 318 (120 men and 198 women).  Mean telomere length was 5017 
base pairs (5513 in men; 4716 in women; t=6.34, p<0.001).  We present our analyses both in 
the full cohort (Tab. 1) and by gender (Tab.2 and Tab. 3) – to allow comparison with Cherkas 
et al’s all female cohort.   
In regression analyses, alcohol consumption was associated with telomere length in the 
combined cohort in an unadjusted analysis (p=0.047).  After adjustment for lifestyle factors 
(smoking, alcohol, BMI and dietary antioxidants), gender and paternal age at birth, none of 
the markers of SES were associated with telomere length in the combined cohort.  No 
statistically significant associations, at the 5% level, were seen in the adjusted sex-specific 
analyses. 
Our study is smaller than that of Cherkas et al (Cherkas et al. 2006) and may be subject to 
ascertainment bias due to the small proportion of the original cohort included.  However, as a 
local birth cohort, our study is more homogeneous in terms of age (which is a major 
determinant of telomere length) and has less genetic and environmental heterogeneity.  There 
was no difference in social class at birth between members of the original cohort included and 
not included in this analysis (data not shown).  Unlike Cherkas et al, we were able to include 
both men and women in our study and use both cross-sectional as well as lifecourse markers 
of SES.  In addition, we were able to control for a wider variety of lifestyle factors than 
Cherkas et al – including both diet and alcohol consumption.  Cherkas et al. measured 
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telomere restriction fragment length by Southern blotting in DNA from white blood cells, 
while we analysed telomere length from PBMC by real-time PCR. The reproducibility of the 
real-time PCR technique has been tested in our lab (Martin-Ruiz et al. 2005). 
Contrary to some previous reports (Benetos et al. 2001; Cherif et al. 2003; Valdes et al. 2005), 
we found that telomere length was longer in men than women and found no relationship 
between telomere length and smoking – although both of these associations are inconsistent in 
the literature (Satoh et al. 1996; Wu et al. 2003; Unryn et al. 2005). 
Taken together, the results of this study and that of Cherkas et al., suggest that there is little 
evidence of a strong and consistent correlation between blood cell telomere length and 
markers of SES – after taking account of lifestyle factors and paternal age at birth.  This is 
surprising, because morbidity and mortality are known to vary substantially according to SES 
(Acheson 1998).  Moreover, blood cell telomere length has been shown to correlate with age-
related mortality and morbidity in some studies (von Zglinicki et al. 2000; Cawthon et al. 
2003; Panossian et al. 2003) – although this is not a consistent finding (Martin-Ruiz et al. 
2005). It seems probable that the large inter-individual variations in blood cell telomere length, 
which are already present at birth (Okuda et al. 2002), could easily mask other correlations – 
particularly in relatively small cohorts.  It remains a possibility that longitudinal change in 
telomere length over time may be associated with SES despite the apparent lack of a strong or 
consistent cross-sectional relationship.   
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Table 1 – The ability of markers of socio-economic position and health related 
behaviours to predict telomere length before and after adjustment for health 
related behaviours (women and men combined) 
Variable Standardised regression 
coefficient1 (95% 
confidence intervals)2 
Adjusted standardised 
regression coefficient (95% 
confidence intervals)3 
Social class at birth4 73.68 (-71.47 to 183.24) 85.35 (-49.95 to 230.60) 
Social class at age 254 -57.85 (-229.35 to 74.00) -42.68 (-205.28 to 104.23) 
Social class at age 504 -8.17 (-132.62 to 150.43) 10.93 (-121.12 to 137.48) 
Equivalised household income age 50 (£1000s) 121.87 (-1.58 to 253.60) 100.18 (-31.16 to 252.42) 
No. of times in non-manual social class5 40.28 (-90.27 to 171.85) 41.98 (-127.28 to 191.74) 
Socio-economic trajectory age 0 to 256 15.80 (-136.30 to 145.16) 24.46 (-120.95 to 182.15) 
Socio-economic trajectory age 0 to 50 72.63 (-54.06 to 217.53) 83.17 (-48.18 to 227.81) 
Socio-economic trajectory age 25 to 50 16.64 (-129.84 to 146.12) 40.23 (-95.17 to 185.65) 
Pack years of cigarette smoking 44.58 (-82.32 to 177.03)  
Mean rank, dietary antioxidants 58.22 (-70.79 to 187.23)  
Body mass index 21.20 (-81.12 to 133.86)  
Units of alcohol per week 133.75 (7.36 to 277.73)*  
1Increase in telomere length in base pairs per standard deviation increase in explanatory 
variable 
295% confidence intervals (bias corrected) of standardised regression coefficient derived from 
bootstrapping with 1000 repetitions 
3adjusted for pack years of smoking, mean rank of dietary antioxidants, body mass index, 
units of alcohol per week and paternal age at birth 
4as measured using the Registrar General’s social class – a six category classification 
5number of occasions out of three (birth, age 25 and age50) when individual in a non-manual 
social class.  Social classes I, II and III non-manual are the ‘non-manual’ classes; social 
classes III manual, IV and V are the ‘manual’ classes.   
6categorised as stable non-manual, upward (manual to non-manual), downward (non-manual 
to manual), or stable manual and entered as ordinal variable 
*statistically significant at the 5% level 
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Table 2 – The ability of markers of socio-economic position and health related 
behaviours to predict telomere length before and after adjustment for health 
related behaviours (women only) 
Variable Standardised regression 
coefficient1 (95% 
confidence intervals)2 
Adjusted standardised 
regression coefficient (95% 
confidence intervals)3 
Social class at birth4 -1.51 (-143.85 to 144.07) -1.96 (-178.06 to 170.73) 
Social class at age 254 15.89 (-131.89 to 160.38) 43.69 (-137.13 to 199.20) 
Social class at age 504 25.89 (-96.34 to 150.56) 47.53 (-104.63 to 209.98) 
Equivalised household income age 50 (£1000s) 139.59 (20.00 to 303.88)* 152.53 (-27.45 to 337.21) 
No. of times in non-manual social class5 53.69 (-103.05 to 219.22) 85.00 (-98.64 to 287.36) 
Socio-economic trajectory age 0 to 256 54.34 (-98.51 to 225.41) 85.85 (-114.22 to 302.14) 
Socio-economic trajectory age 0 to 50 59.46 (-95.15 to 199.73) 83.46 (-81.67 to 248.39) 
Socio-economic trajectory age 25 to 50 45.83 (-96.93 to 203.09) 92.65 (-69.34 to 255.33) 
Pack years of cigarette smoking 3.40 (-135.72 to 134.08)  
Mean rank, dietary antioxidants 42.48 (-91.41 to 177.66)  
Body mass index -2.16 (-134.44 to 133.23)  
Units of alcohol per week -106.16 (-240.80 to 57.86)  
1Increase in telomere length in base pairs per standard deviation increase in explanatory 
variable 
295% confidence intervals (bias corrected) of standardised regression coefficient derived from 
bootstrapping with 1000 repetitions 
3adjusted for pack years of smoking, mean rank of dietary antioxidants, body mass index, 
units of alcohol per week and paternal age at birth 
4as measured using the Registrar General’s social class – a six category classification 
5number of occasions out of three (birth, age 25 and age50) when individual in a non-manual 
social class.  Social classes I, II and III non-manual are the ‘non-manual’ classes; social 
classes III manual, IV and V are the ‘manual’ classes.   
6categorised as stable non-manual, upward (manual to non-manual), downward (non-manual 
to manual), or stable manual and entered as ordinal variable 
*statistically significant at the 5% level 
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Table 3 – The ability of markers of socio-economic position and health related 
behaviours to predict telomere length before and after adjustment for health 
related behaviours (men only) 
Variable Standardised regression 
coefficient1 (95% 
confidence intervals)2 
Adjusted standardised 
regression coefficient (95% 
confidence intervals)3 
Social class at birth4 165.60 (-50.22 to 376.70) 198.46 (-53.59 to 460.57) 
Social class at age 254 -199.23 (-479.81 to 10.17) -162.73 (-430.85 to 85.36) 
Social class at age 504 -36.18 (-294.81 to 229.50) -67.77 (-360.70 to 195.87) 
Equivalised household income age 50 (£1000s) 46.23 (-134.29 to 271.38) 49.02 (-158.20 to 143.86) 
No. of times in non-manual social class5 -45.29 (-256.48 to 172.91) -11.98 (-241.04 to 221.58) 
Socio-economic trajectory age 0 to 256 -123.18 (-365.13 to 80.19) -76.20 (-328.70 to 181.02) 
Socio-economic trajectory age 0 to 50 81.30 (-144.45 to 308.37) 84.03 (-147.73 to 311.63) 
Socio-economic trajectory age 25 to 50 -79.73 (-308.26 to 147.26) -33.77 (-282.02 to 207.49) 
Pack years of cigarette smoking -96.73 (-313.64 to 136.38)  
Mean rank, dietary antioxidants 24.13 (-193.75 to 237.19)  
Body mass index 17.74 (-191.02 to 224.61)  
Units of alcohol per week 43.45 (-183.32 to 329.12)  
1Increase in telomere length in base pairs per standard deviation increase in explanatory 
variable 
295% confidence intervals (bias corrected) of standardised regression coefficient derived from 
bootstrapping with 1000 repetitions 
3adjusted for pack years of smoking, mean rank of dietary antioxidants, body mass index, 
units of alcohol per week and paternal age at birth 
4as measured using the Registrar General’s social class – a six category classification 
5number of occasions out of three (birth, age 25 and age50) when individual in a non-manual 
social class.  Social classes I, II and III non-manual are the ‘non-manual’ classes; social 
classes III manual, IV and V are the ‘manual’ classes.   
6categorised as stable non-manual, upward (manual to non-manual), downward (non-manual 
to manual), or stable manual and entered as ordinal variable 
*statistically significant at the 5% level 
 
